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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a volume hologram recording material, a recording medium and 
a volume hologram which are excellent not only in the hologram recording performance but in various 
kinds of physical properties such as heat resistance, toughness and softness. 

SOLUTION: The photosensitive composition for volume hologram recording contains organic-inorganic 
hybrid polymers which are prepared by copolymerization of organic metal compounds expressed by 
general formula (1): RmM(OR')n and organic monomers having ethylenically unsaturated double bonds 
as the structural components of the main chains, and/or their hydrolyzed polymerization condensation 
products photopolymerizable compounds and a photopolymerization initiator. In the formula. M is a 
metal atom, R is a group having ethylenic double bonds, R' is an alkyi group and m+n is the valence of 
the metal M. 
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* NOTICES * 

JPO and NCIPX are not responsible £or any 
damages caused by tbe use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Organic-inorganic hybrid polymer to which it comes to carry out copolymerization of the 
organometallic compound written by the following general formula (1) at least as a principal chain 
constituent, and the organic monomer which has an ethylene nature partial saturation double bond and/or its 
hydrolysis polycondensation object, a photopolymerization nature compound, and the photosensitive 
constituent for volume mold hologram record characterized by containing a photopolymerization initiator. 
RmM(OR') n General formula (1) 

(In the above-mentioned formula, a metal atom and R of M may be the same, or you may differ, and the 
ethylene nature double bond content radical of carbon numbers 1-10 and R' may be the same, or you may 
differ, the alkyl group of carbon numbers 1-10 is expressed, and m+n is the valence of Metal M, m>=l, and 
n>=l.) 

[Claim 2] Furthermore, the photosensitive constituent for volume mold hologram record according to claim 
1 characterized by containing the organometallic compound written by the following general formula (2). 
M'R"n' General formula (2) 

(In the above-mentioned formula, M' of a metal atom and R" may be the same, or you may differ, and it is a 
halogen, a with a carbon number of ten or less alkyl group, an alkoxyl group, an acyloxy radical, or 
hydroxyl, and, as for these radicals, all or a part may be replaced by the chelate ligand.) n' is the valence of 
metal M'. 

[Claim 3] The photosensitive constituent for volume mold hologram record according to claim 1 
characterized by said hydrolysis polycondensation object being a hydrolysis polycondensation object with 
the organometallic compound written by said organic-inorganic hybrid polymer and/or its hydrolysis 
polycondensation object, and the following general formula (2). 
M'R"n' General formula (2) 

(In the above-mentioned formula, M' of a metal atom and R" may be the same, or you may differ, and it is a 
halogen, a with a carbon number of ten or less alkyl group, an alkoxyl group, an acyloxy radical, or 
hydroxyl, and, as for these radicals, all or a part may be replaced by the chelate ligand.) n' is the valence of 
metal M'. 

[Claim 4] furthermore, claims 1-3 characterized by containing sensitizing dye — the photosensitive 
constituent for volume mold hologram record given in either. 

[Claim 5] claims 1-4 characterized by for said photopolymerization nature compound being a compound 
which has the ethylene nature partial saturation double bond in which addition polymerization is possible, 
and said photopolymerization initiator being an optical radical polymerization initiator — the photosensitive 
constituent for volume mold hologram record given in either. 

[Claim 6] claims 1 -4 characterized by for said photopolymerization nature compound being the monomer in 
which cationic polymerization is possible, and said photopoljmierization initiator being an optical cationic 
initiator ~ the photosensitive constituent for volume mold hologram record given in either. 
[Claim 7] said claims 1-6 — the photosensitive medium for volume mold hologram record characterized by 
preparing the coat of the photosensitive constituent for volume mold hologram record given in either on a 
base material. 

[Claim 8] the photosensitive medium for volume mold hologram record characterize by prepare the volume 
mold hologram record ingredient layer which contain at least the hydrolysis polycondensation object, the 
photopolymerization nature compound, and the photopolymerization initiator of the organic - inorganic 
hybrid polymer to which it come to carry out copolymerization of the organometallic compound write by the 
following general formula (1) at least as a principal chain constituent, and the organic monomer which have 
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an ethylene nature partial saturation double bond on a base material. 
«RniM(OR') n General formula (1) 

(In the above-mentioned formula, a metal atom and R of M may be the same, or you may differ, and the 
ethylene nature double bond content radical of carbon numbers 1-10 and R' may be the same, or you may 
differ, the alkyl group of carbon numbers 1-10 is expressed, and m+n is the valence of Metal M, m>=l, and 
n>=l.) 

[Claim 9] The hydrolysis polycondensation object contained in said volume mold hologram record 
ingredient layer is a photosensitive medium for volume mold hologram record according to claim 8 
characterized by being a hydrolysis polycondensation object with the organometallic compound written by 
said organic-inorganic hybrid polymer and/or its hydrolysis polycondensation object, and the following 
general formula (2). 
M'R"n* General formula (2) 

(In the above-mentioned formula, M' of a metal atom and R" may be the same, or you may differ, and it is a 
halogen, a with a carbon number of ten or less alkyl group, an alkoxyl group, an acyloxy radical, or 
hydroxyl, and, as for these radicals, all or a part may be replaced by the chelate ligand.) n' is the valence of 
metal M*. 

[Claim 1 0] The photosensitive medium for volume mold hologram record according to claim 8 or 9 by 
which said volume mold hologram record ingredient layer is further characterized by containing sensitizing 
dye. 

[Claim 11] claims 8-10 characterized by for said photopolymerization nature compound being a compound 
which has the ethylene nature partial saturation double bond in which addition polymerization is possible, 
and said photopolymerization initiator being an optical radical polymerization initiator — the photosensitive 
medium for volume mold hologram record given in either. 

[Claim 12] claims 8-10 characterized by for said photopolymerization nature compound being the monomer 
in which cationic polymerization is possible, and said photopolymerization initiator being an optical cationic 
initiator ~ the photosensitive medium for volume mold hologram record given in either. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the volume mold hologram produced using the new 
photosensitivity constituent which can record a volume mold hologram, the voliune mold hologram record 
medium using it, and the record mediimi concemed. 
[0002] 

[Description of the Prior Art] As a photosensitive constituent for manufacturing a volume mold hologram, 
only Omni deck SUSHIRIZU of Du Pont is marketed on mass production level. Although this ingredient 
uses a radical polymerization monomer, a binder polymer, an optical radical polymerization initiator, and 
sensitizing dye as a principal component, the refractive-index difference of a radical polymerization 
monomer and a binder polymer is used. That is, if interference exposure of this photosensitive constituent 
formed in the shape of a film is carried out, a radical polymerization will be started in a part with a strong 
light, the concentration gradient of a radical polymerization monomer will be made in connection with it, 
and the spreading diffusion of a radical polymerization monomer will happen from a part with a weak light 
to a strong part. As a result, according to the strength of the light of an interference light, the roughness and 
fineness of a radical polymerization monomer are made, and it appears as a difference of a refractive index. 
The problem is pointed out to thermal resistance and transparency although it is the most powerfiil as a 
photopolymer for volume mold holograms to which the current situation of this ingredient system is 
reported. 

[0003] Moreover, the ingredient system which used a radical polymerization and cationic polymerization 
together is reported. For example, in patent No. 2873126, the system which used the cationic polymerization 
nature monomer with a refractive index smaller than the monomer and this radical polymerization nature 
monomer which have a diaryl fluorene frame as a high refractive-index radical polymerization nature 
monomer is indicated. By this system, at the time of hologram exposure, a high refractive-index component 
carries out a polymerization by the radical polymerization, and, subsequently an image is fixed by cationic 
poljmierization by fixation exposure. 

[0004] Moreover, the ingredient system using cationic polymerization is indicated by for example, the 
USP5759721 grade, although there is an advantage that there is no oxygen inhibition in a radical 
polymerization system, by this ingredient system — the sensibility (Photospeed) of cationic polymerization - 
- bad — moreover, a long wave — the problem of difficulty in giving sensibility is in a long field. 
[0005] Moreover, the ingredient system which used together the mineral matter network and the 
photopolymerization nature monomer is indicated by patent No. 2953200. Although there is an advantage 
that a large refractive-index difference with the organic monomer of photopolymerization nature can be 
taken while excelling in thermal resistance, pair environment nature, and mechanical strength in using as a 
binder the inorganic material which can form a network Since the hologram record film formed by this 
ingredient system does not have the good compatibility of the problem that it is weak and rather inferior to 
flexibility, processing suitability, and coating fitness, and an inorganic binder and an organic monomer, 
there is a problem that it is difficult to prepare a uniform coating ingredient. 

[0006] By introducing an organic radical all over a mineral matter network, flexibility is given to an 
inorganic binder and improving the brittleness of hologram record film is also indicated by this patent No. 
2953200. However, hydrolysis and introducing an organic radical all over an inorganic network by carrying 
out a polycondensation are only indicated in the organometallic compound which has the fianctional group 
in which the organometallic compound or the organic monomer which has the organic section in a side 
chain, and polymerization of this patent No. 2953200 are possible. That is, since according to disclosure of 
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this patent No. 2953200 the inorganic network-of-network structure itself is constituted by the chain which 
the inorganic compound connected mutually and an organic radical is only introduced into inorganic 
network-of-network structure as a pendant-like side chain, upright structure of an inorganic network is not 
changed intrinsically. 

[0007] Moreover, although the ingredient which distributed the ultra-fine particle to the solid-state matrix 
was indicated as a hologram record ingredient in the ** table No. 508783 [ 2000 to ], the fluidity needed to 
be given to the matrix, solid nature is bad and there was a problem. 
[0008] 

[Problem(s) to be Solved by the Invention] Although various ingredient systems are indicated in order to 
form volume mold hologram record film, if the application to a field with an extensive optical element etc. 
is put into a visual field, it is not enough, and the ingredient system which fully fills many engine 
performance including physical properties, such as not only hologram record engine performance, such as a 
refractive-index difference, sensibility, and transparency, but thermal resistance, film reinforcement, pair 
environment nature, mechanical strength, flexibility, processing suitability, coating fitness, etc., is 
demanded. 

[0009] This invention is finished in view of the above-mentioned actual condition, and is to offer the volume 
mold hologram record medium using a hologram record ingredient and it excellent in many engine 
performance, and a volume mold hologram. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the photosensitive 
constituent for volume mold hologram record offer by this invention be characterize by contain organic- 
inorganic hybrid polymer to which it come to carry out copolymerization of the organometallic compound 
write by the following general formula (1) at least as a principal chain constituent, and the organic monomer 
which have an ethylene nature peirtial saturation double bond and/or its hydrolysis polycondensation object, 
a photopolymerization nature compound, and a photopolymerization initiator. 
[001 1] RmM(OR0 n General formula (1) 

(In the above-mentioned formula, a metal atom and R of M may be the same, or you may differ, and the 
ethylene nature double bond content radical of carbon numbers 1-10 and R* may be the same, or you may 
differ, the alkyl group of carbon numbers 1-10 is expressed, and m+n is the valence of Metal M, m>=l, and 
n>=L) 

[0012] After applying the photosensitive constituent for volume mold hologram record which contains 
above-mentioned organic-inorganic hybrid polymer or its above-mentioned partial hydrolysis 
polycondensation object as a binder polymer on a base material, hydrolysis. The photosensitive constituent 
for volume mold hologram record which carries out a polycondensation or contains the hydrolysis 
condensate of organic-inorganic hybrid polymer is applied on a base material, by making it dry, the 
hologram record ingredient layer excellent in many engine performance is formed, and the photosensitive 
medium for volume mold hologram record is obtained, 

[0013] Thus, the photosensitive medium for volume mold hologram record of this invention obtained The 
hydrolysis polycondensation object of organic-inorganic hybrid polymer to which it comes to carry out 
copolymerization of the organometallic compound written by the following general formula (1) at least as a 
principal chain constituent, and the organic monomer which has an ethylene nature partial saturation double 
bond, It is characterized by preparing the volume mold hologram record ingredient layer which contains a 
photopolymerization nature compound and a photopolymerization initiator at least on a base material. 
[0014] RmM(OR') n General formula (1) 

(In the above-mentioned formula, a metal atom and R of M may be the same, or you may differ, and the 
ethylene nature double bond content radical of carbon numbers 1-10 and R* may be the same, or you may 
differ, the alkyl group of carbon numbers 1-10 is expressed, and m+n is the valence of Metal M, m>=l, and 
n>=l.) 

[0015] And the hologram record ingredient layer of the photosensitive medium for volxmie mold hologram 
record conceming this invention produces an interference fringe by interference exposure, and turns into a 
hologram layer, and a volume mold hologram is obtained. 

[0016] In this invention, although organic-inorganic hybrid polymer and/or its hydrolysis polycondensation 
object are used as a binder polymer, since the thing of a refi-active index high as this organic-inorganic 
hybrid polymer can be selected, it is possible to take a large refractive-index difference with a 
photopolymerization nature compoimd, and a volxmie mold hologram with the large amount of refiractive- 
index modulations (deltan) is obtained. 
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[0017] Moreover, the hologram record ingredient layer which carried out coating of the photosensitive 
" constituent for volume mold hologram record concerning this invention, and formed it on the base material 
film, and the hologram layer which perform interference exposure there, is made to produce an interference 
fiinge, and are obtained have taken the structure to which other components, such as a photopolymerization 
nature component and a photopolymerization initiator, entered the gap of the network structure formed with 
the hydrolysis polycondensation object of organic-inorganic hybrid polymer. Therefore, since the flexible 
part is inserted into the chain which forms the network structure, it has the flexibility which an organic 
polymer has as film physical properties, the toughness which inorganic polymer has, and thermal resistance, 
and excels in processing suitability practically. 

[0018] This invention sets like 1 voice and the photosensitive constituent for volume mold hologram record 
is characterized by containing the organometallic compound written by the following general formula (2). 
[0019] M'R"n» General formula (2) 

(In the above-mentioned formula, M' of a metal atom and R" may be the same, or you may differ, and it is a 
halogen, a with a carbon number of ten or less alkyl group, an alkoxyl group, an acyloxy radical, or 
hydroxyl, and, as for these radicals, all or a part may be replaced by the chelate ligand.) n' is the valence of 
metal M'. 

[0020] moreover, another voice — it sets like and the hydrolysis polycondensation object with the 
organometallic compound with which the photosensitive constituent for volume mold hologram record is 
written as said hydrolysis polycondensation object by said organic-inorganic hybrid polymer and/or its 
hydrolysis polycondensation object, and the above-mentioned general formula (2) is blended. 
[0021] such voice — in producing the photosensitive medium for volume mold hologram record using the 
photosensitive constituent for volume mold hologram record which belongs like, said volume mold 
hologram record ingredient layer contains as a binder a hydrolysis polycondensation object with the 
organometallic compound written by said organic-inorganic hybrid polymer and/or its hydrolysis 
polycondensation object, and the above-mentioned general formula (2). 

[0022] By blending the above-mentioned organometallic compound, the refi-active-index difference of a 
binder and a photopolymerization nature compound can be raised. Moreover, it not only gathers the 
refiractive index of a binder, but an organometallic compound is effective in raising membranous toughness 
and thermal resistance in order to form a network with organic-inorganic hybrid polymer. 
[0023] 

[Embodiment of the Invention] The photosensitive constituent for volume mold hologram record offered by 
this invention Organic-inorganic hybrid polymer to which it comes to carry out copolymerization of the 
organometallic compoimd written by the following general formula (1) at least as a principal chain 
constituent, and the organic monomer which has an ethylene nature partial saturation double bond, and/or its 
hydrolysis polycondensation object, A photopolymerization nature compound and a photopolymerization 
initiator are contained as an indispensable component, and other components, such as an organometallic 
compound and sensitizing dye, are contained if needed. 
[0024] RmM(OR') n General formula (1) 

(In the above-mentioned formula, a metal atom and R of M may be the same, or you may differ, and the 
ethylene nature double bond content radical of carbon numbers 1-10 and R' may be the same, or you may 
differ, the alkyl group of carbon numbers 1-10 is expressed, and m+n is the valence of Metal M, m>=l, and 
n>=l.) 

[0025] After applying the photosensitive constituent for volume mold hologram record which contains 
above-mentioned organic-inorganic hybrid polymer or its above-mentioned partial hydrolysis 
polycondensation object as a binder polymer on a base material, hydrolysis and the photosensitive 
constituent for volume mold hologram record which carries out a polycondensation or contains the 
hydrolysis condensate of organic - inorganic hybrid polymer are applied on a base material, and the 
hologram record ingredient layer excellent in many engine performance is obtained by making it dry. 
[0026] Organic-inorganic hybrid polymer is the following general formula (1) at least as a principal chain 
constituent. 

RmM(OR') n General formula (1) 

(— in the above-mentioned formula, a metal atom and R of M may be the same, or you may differ, and the 
ethylene nature double bond content radical of carbon numbers 1-10 and R* may be the same, or you may 
differ, the alkyl group of carbon nvimbers 1-10 is expressed, and m+n is the valence of Metal M, m>=l, and 
n>=l.) ~ the copolymer to which it comes to carry out copolymerization of the organometallic compound 
written and the organic monomer which has an ethylene nature partial saturation double bond — it is a 

http ://www4 . ipdl .ncipi . go .jp/cgi-bin/tran_web_cgi_ejj e 5/3 1 /2006 



JP,2002-236439,A [DETAILED DESCRIPTION] 



Page 4 of 9 



random copolymer preferably. 

[0027] In a general formula (1), Si, Ti, Zr, Zn, In, Sn, aluminum, Se, etc. are used as a metal atom M, for 
example. As a compound in the case of using Si as a metal, vinyltriethoxysilane, vinyltrimetoxysilane, 
BINIRUTORI butoxysilane, a vinyl triaryl oxy-silane, a vinyl tetra-ethoxy silane, a vinyl tetramethoxy 
silane, acryloxyprophyltrimethoxysilane, methacryloxy propyl trimethoxysilane, etc. are illustrated. 
[0028] Moreover, as an organic monomer which has an ethylene nature partial saturation double bond, 
although an acrylic acid, acrylic ester, a methacrylic acid, and methacrylic ester are illustrated, it is not 
limited to these. 

[0029] Organic-inorganic hybrid polymer can be manufactured by carrying out the addition polymerization 
reaction of the ethylene nature double bond content radical of the organometallic compound expressed with 
a general formula (1), and the ethylene nature partial saturation double bond of an organic monomer by the 
general approach. For example, an organometallic compound and an organic monomer are supplied to 
solvents, such as alcohols, such as ester, such as ketones, such as aromatic hydrocarbon, such as benzene, 
toluene, and a xylene, an acetone, and methyl isobutyl ketone, ethyl acetate, and butyl acetate, a methanol, 
ethanol, and isopropanol, and after carrying out a radical polymerization, adding and heating polymerization 
initiators, such as a benzoyl peroxide and azo-isobutyro-dinitrile, further, organic - inorganic hybrid polymer 
can be manufactured by removing a solvent. 

[0030] Hydrolysis, the molecule with which organic-inorganic hybrid polymers differ when a 
polycondensation is carried out, or the organometallic compound part of the same intramolecular constructs 
a bridge by the sol-gel reaction in this organic - inorganic hybrid polymer, and a network (network structure) 
is formed. This network structure is constituted by the chain of the principal chain component of the 
organometallic compound origin, and the principal chain component of the organic monomer origin. 
Therefore, it differs from the inorganic binder polymer of the patent No. 2953200 disclosure which 
introduces only an inorganic compound in the shape of a pendant by using an organic radical as a side chain 
on the network which carried out the chain structurally. Since the flexible part is inserted into the chain 
which constitutes a network, organic-inorganic hybrid polymer It has the toughness and thermal resistance 
which inorganic polymer has with the flexibility which an organic polymer has as film physical properties, 
and excels in processing suitability more practically compared with the thing of the patent No. 2953200 
disclosure. 

[0031] Moreover, organic-inorganic hybrid polymer can select an ingredient with a high refractive index 
compared with the conventional organic polymer binder. There is the amount of refractive-index 
modulations (deltan) calculated by the Kogelnik theory by one of the indexes of the hologram engine 
performance. Although deltan shows the refractive-index difference in the refractive-index distribution 
formed according to the interference light which carried out incidence into a sensitized material, it becomes 
the outstanding hologram, so that this deltan is large. Since a large refractive-index difference with the 
photopolymerization nature compound as a refractive-index modulation component later mentioned by 
selecting organic-inorganic hybrid polymer as a binder with a refractive index higher than the conventional 
organic polymer binder can be taken, the amount of refractive-index modulations (deltan) calculated by the 
Kogelnik theory becomes large, and is advantageous in respect of the engine performance. 
[0032] Furthermore, since organic-inorganic hybrid polymer contains the principal chain constituent guided 
from an organic monomer, its compatibility over a photopolymerization nature compound is good, and it 
tends to prepare the photosensitive constituent for volume mold hologram record in uniform coating liquid 
compared with the case where an inorganic compound is used as a binder. 

[0033] the photosensitive constituent for volume mold hologram record of this invention — **** with said 
organic-inorganic hybrid polymer partial as a binder polymer — a perfect hydrolysis condensate — you may 
use — organic-inorganic hybrid polymer ~ the ~ mixtxire with partial or a fiill hydrolysis condensate may be 
used. 

[0034] According to an application, said organic-inorganic hybrid polymer and various organic polymers 
may be mixed and used for the photosensitive constituent for volume mold hologram record of this 
invention as a binder polymer. As an organic polymer, for example Polyacrylic ester, polymethacrylic acid 
ester, or those partial hydrolysates, Polyvinyl acetate or its partial hydrolysate, polyvinyl alcohol, or its 
partial acetal ghost, Triacetyl cellulose, polyisoprene, polybutadiene, polychloroprene, Silicone rubber, 
polystyrene, a polyvinyl butyral, polychloroprene, A polyvinyl chloride, chlorinated polyethylene, 
chlorination polypropylene, Polly N-vinylcarbazole, or its derivative, Polly N-vinyl pyrrolidone or its 
derivative, the copolymer of styrene and a maleic anhydride, or its half-ester. The copolymer which uses at 
least one of the copolymerizable monomer groups, such as an acrylic acid, acrylic ester, a methacrylic acid, 
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methacrylic ester, acrylamide, acrylic nitril, ethylene, a propylene, a vinyl chloride, and vinyl acetate, as a 
"■polymerization component can be illustrated. 
[0035] Furthermore, since the refractive-index difference of a binder and a photopolymerization nature 
compound is raised, the organometallic compound written by the following general formula (2) can also be 
added to the photosensitive constituent for volume mold hologram record. 
[0036] M'R"n' General formula (2) 

(In the above-mentioned formula, M* of a metal atom and R" may be the same, or you may differ, and the 
halogen and ten or less carbon number, it is four or less alkyl group, an alkoxyl group, an acyloxy radical, or 
hydroxyl preferably, and, as for these radicals, all or a part may be replaced by the chelate ligand.) n' is the 
valence of metal M'. 

[0037] In a general formula (2), Si, Ti, Zr, Zn, In, Sn, aluminum, Se, etc. are used as metal atom M\ for 
example. In using combining the binder of a high refractive-index mold, and the photopolymerization nature 
compound of a low refractive-index mold, in order to raise both refractive-index difference, as for a metal 
(M'), it is desirable to use a thing with the highest possible refractive index. As such metallic compounds, 
for example Trimethoxy aluminum, TORIE ~ an ibis — sial minium, triisopropoxy aluminum, and Tori n- 
propoxy aluminum ~ Tori n-butoxy aluminum. Tori sec-butoxy aluminum. Tori tert-butoxy aluminum, a 
tetramethoxy zirconium, A tetra-ethoxy zirconium, a tetra-isopropoxy zirconium, Tetra-n-butoxyzirconi\im, 
tetra-sec-butoxyzirconium, Tetra-tert-butoxyzirconium, tetramethoxy titanium, tetra-ethoxy titanium, 
Tetraisopropoxy titanium, tetra-n-propoxytitanium, tetra-n-butoxytitanium, Tetra-sec-butoxytitanium, tetra- 
tert-butoxytitanium, these, an acetylacetone, an ethyl acetoacetate, alkanolamines, glycols or a complex with 
those derivatives, etc. can be illustrated. 

[0038] When the organometallic compound written by the general formula (2) is added to the photosensitive 
constituent for volxmie mold hologram record, it is effective in it not only gathering the refractive index of a 
binder, but raising membranous toughness and thermal resistance by the sol gel reaction, under existence of 
water and an acid catalyst, in order to form a network with the above-mentioned organic-inorganic hybrid 
polymer. 

[0039] Although the organometallic compound expressed with organic-inorganic hybrid polymer and a 
general formula (2) usually forms the network where both are intermingled hydrolysis and by carrying out a 
polycondensation after mixing both, since it carries out the partial hydrolysis polycondensation of either or 
both, it is mixed theoretically, and it is still more possible after mixing to form hydrolysis and the network 
where both are intermingled also by carrying out a polycondensation. 

[0040] A photopolymerization nature compound is a component (refractive-index modulation component) 
for modulating the refractive index of the strong exposure section and forming an interference fringe at the 
time of interference exposure. The refractive index of the polymer which is made to carry out the 
polymerization of the photopolymerization nature compound concemed, and is obtained as a 
photopolymerization nature compound uses that from which the hydrolysis polycondensation object and 
refractive index of the above-mentioned organic - inorganic hybrid polymer differ, and the thing from which 
both refractive-index difference becomes 1 .0 or more preferably. 

[0041] As a photopolymerization nature compound, an optical radical polymerization nature compound and 
an optical cationic polymerization nature compound can be used. The compound which has the ethylene 
nature partial saturation double bond in which at least one addition polymerization is possible as an optical 
radical polymerization nature compound is mentioned, for example, unsaturated carboxylic acid and its salt, 
the ester of unsaturated carboxylic acid and an aliphatic series polyhydric-alcohol compovmd, and the amide 
connective of unsaturated carboxylic acid and an aliphatic series multiple- valued amine compound are 
mentioned. 

[0042] As an example, the monomer of the ester of the following unsaturated carboxylic acid and an 
aliphatic series polyhydric-alcohol compound is mentioned, namely, as a monomer of acrylic ester Ethylene 
glycol diacrylate, tri ethylene glycol diacrylate, 1,3-butanediol diacrylate, tetramethylene glycol diacrylate. 
Propylene glycol diacrylate, neopentyl glycol diacrylate, Trimethylolpropane triacrylate, the TORIMECHI 
roll pro pantry (acryloyloxypropyl) ether, Trimethylol triacrylate, hexanediol diacrylate, 1 , 4-cyclohexane 
diol diacrylate, tetraethylene glycol diacrylate, Pentaerythritol diacrylate, a pentaerythritol thoria chestnut 
rate, Pentaerythritol tetraacrylate, dipentaerythritol diacrylate, Dipentaerythritol triacrylate, dipentaerythritol 
tetraacrylate, Dipentaerythritol hexaacrylate, a sorbitol thoria chestnut rate, Sorbitol tetraacrylate, sorbitol 
pentaacrylate, Sorbitol hexa acrylate, Tori (acryloyloxyethyl) isocyanurate. Polyester acrylate oligomer, 2- 
phenoxy ethyl acrylate, 2-phenoxy ethyl methacrylate, phenol ethoxy rate monoacrylate, 2-(p-chloro 
phenoxy) ethyl acrylate, p-chlorophenyl acrylate. Phenyl acrylate, 2-phenylethyl acrylate, the ether of 
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bisphenol A (2-acrylic oxy-ethyl). There are ethoxylated bisphenol A diacrylate, 2-(l-naphthyloxy) ethyl 
acrylate, o-biphenyl methacrylate, o-biphenyl acrylate, etc. 

[0043] Furthermore, as a monomer of methacrylic ester Tetramethylene glycol dimethacrylate, triethylene 
glycol dimethacrylate, Neopentyl glycol dimethacrylate, trimethylolpropanetrimethacrylate, 
Trimethylolethane trimethacrylate, ethylene glycol dimethacrylate, 1,3-butanediol dimethacrylate, 
hexanedioldimethacrylate, Pentaerythritol dimethacrylate, pentaerythritol trimethacrylate, Pentaerythritol 
tetra-methacrylate, dipentaerythritol dimethacrylate, Dipentaerythritol hexamethacrylate, sorbitol 
trimethacrylate, Sorbitol tetra-methacrylate, screw- [p-(3-metacryloxy-2-hydroxy propoxy) phenyl] 
dimethylmethane. Screw - [p - (there are an acrylic oxyethoxy phenyl] dimethylmethane, 2, and 2-screw-(4- 
methacryloyloxy phenyl) propane, methacrylic-acid-2-naphthyl, etc.) 

[0044] As an optical cationic polymerization nature compound, the cyclic ether represented by an epoxy 
ring and the oxetane ring, thioether, and vinyl ether are mentioned. As an example, when an epoxy ring 
content compound is mentioned, there are polyalkylene glycol diglycidyl ether, bisphenol A diglycidyl 
ether, glycerol triglycidyl ether, JIGURISE roll triglycidyl ether, diglycidyl hexahydro phthalate, trimethylol 
propane diglycidyl ether, allyl glycidyl ether, phenyl glycidyl ether, cyclohexene oxide, etc. 
[0045] It is desirable to use that to which a refractive-index difference with organic-inorganic hybrid 
polymer becomes as large as possible after interference exposure as a photopolymerization nature 
compound. The refractive index of organic-inorganic hybrid polymer and its hydrolysis polycondensation 
object Since a refractive index becomes very small in are different with a metal component and using an 
organic silicon compound as an organometallic compound of a general formula (1) Since a refractive index 
becomes very large in it is desirable to use a photopolymerization nature compound as much as possible 
with a large refractive index rather than it and using an organic titanium compound and an organic 
zirconium compound as an organometallic compound of a general formula (1) It is more desirable than it to 
use a photopolymerization nature compoimd with a refractive index small as much as possible. 
[0046] In this invention, since it is easy to select organic-inorganic hybrid polymer of a high refractive index 
as a binder polymer, by using a photopolymerization nature compound with a low refractive index 
combining organic-inorganic hybrid polymer of such a high refractive index, a large refractive-index 
difference can be taken and it is especially desirable. :polyethylene-glycol monoacrylate which can illustrate 
a with a following refractive indexes of 1 .49 or less photopolymerization nature compound as a 
photopolymerization nature compound with a small refractive index, Polyethylene-glycol diacrylate, 
polyethylene-glycol diacrylate. Polyethylene glycol dimethacrylate, trimethylolpropane triacrylate, 
Trimethylolpropanetrimethacrylate, hexanediol diacrylate, Aliphatic series system monomers, such as 
pentaerythritol tetraacrylate; It reaches. IH, IH, 2H, and 2H-heptadeca fluoro DESHIRU methacrylate (bis- 
coat 17FM; product made from the Osaka organic chemistry), IH, IH, 5H-octafluoropentyl methacrylate 
(bis-coat 8FM; product made from the Osaka organic chemistry), 2-(perfluoro-3-methylbutyl) ethyl 
methacrylate (M-3420; Daikin make), 2-(perfluoro DESHIRU) ethyl methacrylate (M-2020; Daikin make), 
3 -(IH, IH, and 9H-hexa deca fluoro NONIROKISHI)- Fluorine-containing monomers, such as 1,2- 
epoxypropane (E-5844; Daikin make), 1, and 4-bis(2\ 3'-epoxy propyl)-perfluoro-n-butane (E-743 2; Daikin 
make). 

[0047] It is possible to also use the thing the oligomer type of a compound and polymer type illustrated 
above as a photopolymerization nature compound. 

[0048] A photopolymerization initiator is used in order to start or promote the polymerization by 
interference exposure of a photopolymerization nature compound, according to the format of a 
polymerization reaction, is suitably chosen from an optical radical polymerization initiator, an optical 
cationic initiator, etc., and is used. 

[0049] As an optical radical polymerization initiator, 1, 3-JI (t-butyl dioxy carbonyl) benzophenone, 3, 3', 4, 
a 4*-tetrakis (t-butyl dioxy carbonyl) benzophenone, N-phenylglycine, 2 and 4, 6-tris (TORIKURORO 
methyl)-s-triazine, 3-phenyl-5-iso oxazolone, 2-mercaptobenzimidazole, and imidazole dimers can be 
illustrated. 

[0050] As an optical cationic initiator, a mixed aromatic series diazonium salt, aromatic series iodonium 
salt, aromatic series sulfonium salt, aromatic series phosphonium salt, and ligand metal salt (eta(eta6- 
benzene)5-cyclopentadienyl), for example, iron, (II) silanol-aluminum complex etc. can be illustrated. 
[0051] As for a photopolymerization initiator, it is desirable that decomposition processing is carried out 
after hologram record from a viewpoint of stabilization of the recorded hologram. For example, since an 
initiator is easily decomposed by carrying out UV irradiation if it is in an organic peroxide system, it is 
desirable. 
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[0052] Although the laser light from visible laser light (458nm, 488nm, 514.5nm), for example, an Ar ion 
laser, krypton ion laser (647. Inm), an YAG laser (532nm), etc. is used for record of a hologram, sensitizing 
dye can be added as an object which raises the sensibility in each laser light wave length. 
[0053] As sensitizing dye, thio pyrylium salt system coloring matter, merocyanine system coloring matter, 
quinoline system coloring matter, styryl quinoline system coloring matter, keto coumarin system coloring 
matter, thoxanthene system coloring matter, a xanthene dye, oxo-Norian system coloring matter, cyeinine 
system coloring matter, rhodamine system coloring matter, pyrylium salt system coloring matter, etc. are 
illustrated. When high transparency like an optical element is required, as for the sensitizing dye which has 
absorption wavelength to a light field, what becomes colorlessness by decomposition etc. by the after 
process after hologram record, and heating and UV irradiation is desirable. 

[0054] the organic-inorganic hybrid polymer 100 weight section whose photopolymerization nature 
compound is a binder polymer — receiving — the 10 - 1000 weight section — it is preferably used at a rate of 
the 10 - 100 weight section. 

[0055] a photopolymerization initiator — the binder polymer 100 weight section — receiving —1-10 weight 
section — it is preferably used at a rate of 5 - 10 weight section. 

[0056] the organometallic compound of the general formula (2) blended if needed — the binder polymer 100 
weight section — receiving — the 10 - 100 weight section ~ it is preferably used at a rate of 20 - 70 weight 

section. 

[0057] sensitizing dye — the binder polymer 100 weight section — receiving — 0.01 - 1 weight section it is 
preferably used at a rate of the 0.01 - 0.5 weight section. 

[0058] Each ingredient which was described above An acetone, a methyl ethyl ketone, methyl isobutyl 
ketone, A cyclohexanone, benzene, toluene, a xylene, chlorobenzene, A tetrahydrofiiran, methyl cellosolve, 
ethylcellosolve, methyl-cellosolve acetate, Ethylcellosolve acetate, ethyl acetate, 1,4-dioxane, 1,2- 
dichloroethane, dichloromethane, chloroform, a methanol, ethanol, isopropanol, etc. by dissolving in those 
partially aromatic solvents The coating liquid as a photosensitive constituent for volimie mold hologram 
record concerning this invention can be prepared. However, when a photopolymerization nature compoxmd 
is liquefied in ordinary temperature, the amount of the coating solvent used can be reduced and it may be 
unnecessary at all in a coating solvent. 

[0059] The above-mentioned coating liquid is applied to a suitable base material film by approaches, such as 
a spin coater, a gravure coating machine, a comma coating machine, and a bar coating machine. The 
thickness of a volume mold hologram ingredient layer is preferably good to be referred to [ 1-100- 
micrometer ] as 10-40 micrometers. 

[0060] As a base material film of the photosensitive medium for volume mold hologram record It is what 
has transparency. A polyethylene film, a polypropylene film, A polyfluoroethylene system film, a 
polyvinylidene fluoride film, a polyvinyl chloride film, A polyvinylidene chloride film, an ethylene- vinyl 
alcohol film, A polyvinyl alcohol film, a polymethylmethacrylate film, A polyether sulphone film, a 
polyether ether ketone film, A polyamide film, a tetrafluoroethylene-perfluoroalkyl vinyl ether 
copolymerization film. Resin, such as polyester film, such as a polyethylene terephthalate film, and a 
polyimide film, is illustrated, and 2-200 micrometers is 10-50 micrometers preferably as thickness. 
[0061] The hydrolysis polycondensation reaction (sol gel reaction) of the photosensitive constituent for 
volume mold hologram record is the timing of the arbitration after applying, and the front stirrup applied to 
a base material film can advance, and it can make it complete easily -10 degrees C - 35 degrees C under 
existence of the water of optimum dose by leaving it at 0 degree C - 25 degrees C preferably for 1 5 minutes 
to 12 hours. 

[0062] It is desirable to use a catalyst in the above-mentioned hydrolysis polycondensation. As a catalyst, 
acids, such as a hydrochloric acid, a nitric acid, a sulfioric acid, or an acetic acid, are desirable, and 0.001- 
20.0 Ns of these acids can be preferably used as an about [ 0.005-5. ON ] water solution. 
[0063] The photosensitive medium for volume mold hologram record carries out coating of the coating 
liquid of the photosensitive constituent for volume mold hologram record to a base material film, hydrolysis 
and after carrying out a polycondensation, it fully dries the coating film, and it is obtained by forming the 
coat (volume mold hologram record ingredient layer) of the photosensitive constituent for volume mold 
hologram record. 

[0064] Moreover, the photosensitive medium for volume mold hologram record is obtained also by carrying 
out coating of the coating liquid of the photosensitive constituent for volume mold hologram record to a 
suitable base material film, and making it dry it selectively or thoroughly, after carrying out a 
polycondensation, hydrolysis and. 
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[0065] Beforehand, it hydrolyzes, and since the polycondensation of the organic-inorganic hybrid polymer 
^ which is a binder polymer is carried out, it may be mixed with other ingredients. 

[0066] When using the organometallic compound of a general formula (2) as an auxiliary binder, since it 
hydrolyzes and the polycondensation of the organometallic compound is carried out to organic-inorganic 
hybrid polymer, you may mix with other ingredients. Furthermore, as a modification, since it partial- 
hydrolyzes and the polycondensation of both organic-inorganic hybrid polymer, and both [ one side or ] is 
carried out independently beforehand, they may be mixed with other components, coating liquid may be 
prepared, and a polycondensation may be thoroughly carried out after coating. 

[0067] The catalyst of hydrolysis, water required for a polycondensation reaction and an acid, alkali, etc. 
may be blended into a solvent at each ingredient and coincidence, and may be added later. For example, 
when you may add in coating liquid just before coating when performing hydrolysis and a polycondensation 
after coating, and performing hydrolysis and a polycondensation before coating, just before performing 
hydrolysis and a polycondensation reaction, you may add. 

[0068] Moreover, when adhesiveness is in the volume mold hologram record ingredient layer after 
desiccation, the film illustrated with the above-mentioned base material film can be laminated as a 
protection film. In this case, mold release processing of the contact surface with the volume mold hologram 
record ingredient layer of a laminate film may be carried out so that it may be easy to remove afterwards. 
[0069] The obtained photosensitive medium for volume mold hologram record prepares a hologram record 
ingredient layer on a base material film. In this way, the hologram record ingredient layer concemed The 
hydrolysis polycondensation object with which a hydrolysis polycondensation object, or organic-inorganic 
hybrid polymer and the organometallic compound of organic-inorganic hybrid polymer are intermingled, A 
photopolymerization nature component and a photopolymerization initiator are contained as an 
indispensable component. The structure to which other components, such as a photopolymerization nature 
component and a photopolymerization initiator, entered the gap of the network of the hydrolysis 
polycondensation object with which a hydrolysis polycondensation object, or organic-inorganic hybrid 
polymer and the organometallic compound of organic-inorganic hybrid polymer are intermingled is taken. 
[0070] Interference exposure can be performed to the photosensitive medium for volume mold hologram 
record concerning this invention by the approach learned fi-om the former, and a volume mold hologram can 
be formed in it. 

[0071] For example, oppose the hologram original edition to the hologram record ingredient layer of the 
photosensitive medium for volume mold hologram record, it is made to stick, and a volume mold hologram 
is formed by performing interference exposure using ionizing radiation like the light or ultraviolet rays, or 
an electron ray firom a transparence base material film side. 

[0072] Moreover, complete exposure, heating, etc. by ultraviolet rays can be suitably processed after 
interference exposure to a completing [ promote the refiractive-index modulation by interference exposure 
or ]-pol3mierization reaction sake. 

[0073] It is thought that the volume mold hologram record mechanism of the photosensitive constituent for 
volume mold hologram record in this invention is the same as the mechanism said fi-om the former. That is, 
if interference exposure of this photosensitive constituent formed in the shape of a film is carried out, 
photopolymerization will be started in a part with a strong light, the concentration gradient of a 
photopolymerization nature compound will be made in connection with it, and the spreading diffiision of a 
photopolymerization nature compound will happen fi-om a part with a weak light to a strong part. As a 
result, according to the strength of the light of an interference light, the roughness and fineness of a 
photopolymerization nature compound are made, and it appears as a difference of a refractive index. This 
refractive-index difference serves as an interference fringe, and a volume mold hologram is formed. 
[0074] Thus, the hologram record ingredient layer of the photosensitive medium for volume mold hologram 
record concerning this invention produces an interference fiinge by interference exposure, and turns into a 
hologram layer, and a volume mold hologram is obtained. 

[0075] Although the refractive-index difference produced in the interference fiinge of a hologram layer in 
this invention is considered to be the refractive-index difference of the part which contains organic- 
inorganic hybrid polymer which is a binder polymer at a high rate, and the part which contains a 
photopolymerization nature compound at a high rate Since organic-inorganic hybrid polymer can select the 
thing of a high refractive index, it is possible to take a large refractive-index difference with a 
photopolymerization nature compound, and a volume mold hologram with the large amount of refractive- 
index modulations (deltan) is obtained. 

[0076] Although the hologram record ingredient layer of the photosensitive medium for volume mold 
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hologram record concerning this invention produces an interference fringe by interference exposure and 
'^turris into a hologram layer, this hologram layer has the network structure of the hydrolysis 
polycondensation object with which a hydrolysis polycondensation object, or organic-inorganic hybrid 
polymer and the organometallic compound of organic-inorganic hybrid polymer are intermingled like the 
above-mentioned hologram record ingredient layer. Therefore, since the flexible part is inserted into the 
chain which forms the network structure, it has the flexibility which an organic polymer has as film physical 
properties, the toughness which inorganic polymer has, and thermal resistance, and excels in processing 
suitability practically. 
[0077] 

[Example] 1 . The production ethyl methacrylate and gamma-methacryloxpropyl trimethoxy silane 
(KBM503; Shin-Etsu Chemical Co., Ltd. make) of organic-inorganic hybrid polymer start solution are set to 
6:4 by the mole ratio, benzene was used as a solvent, the benzoyl peroxide was used as an initiator, and the 
polymerization was carried out under reflux for 8 hours. After reaction termination, reduced pressure drying 
was refined and carried out except for an unreacted object and benzene, and organic-inorganic hybrid 
polymer was obtained. 

[0078] Organic-inorganic hybrid polymer obtained above was dissolved in the acetone, the zirconium 
butoxide (ORUGACHIKKUSU ZA60; Matsumoto Trading Co., Ltd. make) as water, a hydrochloric acid, 
and an organometallic compound was added further, and organic-inorganic hybrid polymer start solution 
was obtained by the sol gel reaction. 

[0079] 2. The photosensitive constituent solution for volume mold hologram record of production of a 
volume mold hologram, next the following presentation was produced. 

[0080] -[ organic ] inorganic hybrid polymer start solution produced by <the photosensitive constituent 
solution for volume mold hologram record>, and the above: The 100 weight sections (solid content) 
- Polyethylene glycol dimethacrylate (9G;) [ Shin-Nakamura Chemical ] Make : 60 weight sections and 1- 
hydroxy cyclohexyl phenyl ketone (IRUGA cure 184;) [ tiba SUPESHARUTI KEMIKARUZU ] Make : 
Two weight sections and 3-ethyl-5-[ (3-ethyl-2(3H)-benzothia ZORIRIDEN) ethylidene]-2-thioxo-4- 
oxazolidinone (NK-1473; Hayashibara Biochemical Laboratories, Inc. make): — the 0.02 weight sections 
and methanol: — 30 weight sections and methyl-ethyl-ketone: — the 30 weight sections above-mentioned 
solution A bar coating machine is used on a polyethylene terephthalate (PET) film (Toray Industries lumiler 
T-60) with a thickness of 38 micrometers. It applied so that it might become 20 micrometers of desiccation 
thickness, and the hologram record ingredient layer of gel [ heating fiirther ] was formed, and the 
photosensitive medium for volume mold hologram record was produced. 

[0081] Next, the hologram record ingredient layer side of the photosensitive medium for volume mold 
hologram record was laminated to the mirror, incidence of the 514.5nm Ar-ion-laser light was carried out 
from the PET side, interference exposure was performed, and the volume mold hologram was recorded. 
[0082] Next, the interference fringe was fixed by heating and the ultraviolet-rays polymerization, and the 
volume mold hologram was obtained, a spectrum — as a result of calculating from an assessment result, 
amount of refractive-index modulations deltan was 0.056. 
[0083] 

[Effect of the Invention] According to this invention, not only hologram record engine performance, such as 
a refi-active-index difference, sensibility, and transparency, but the volume mold hologram record ingredient 
having the flexibility which an organic polymer has as film physical properties, the toughness which 
inorganic polymer has, and thermal resistance, a volume mold hologram record medium, and a volume mold 
hologram can be offered, and the application to a field with an extensive optical element etc. is expected. 

[Translation done.] 
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[0 0 12] /Uiy^—:it-^}-^—h\.X±Xi<omm-f(k 

40 w :/y y Kij? y -^-^AnTk^^^^^-^^-r 5«c 

[0 0 13] CO<J:-5fe:LT»e>ns*5£WO*Mil!5H 

<i:feTie-lSS (1) T«e5ti5*«^S{t-&!iai: 

■^^•y-T%s*«a-^^w:ry «y KjKy-T-oin* 
50 i^ft¥Sta-&il«ji:. ^^ttft^i:. 9tM^mm\}^^ 
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coo 1 4] RmM (OR' ) n — tt^(l) 

T J: < 1-10 <DX^ ^>■t^-S^-&S•*S^ 

R' ti|^-T-tS*oTfe<J;<i^^l~l 0<07;V:^r 
;l/S%^L'> m+nl±^«M®fflR, K n^l"? 
feS, ) 

[0 0 15] ^LT. *:5gW»i:«^Sf*«M*ny:7AE 
[0 0 1 63 *^W»i:43l,-'Tl±> /Uy^-^-V-^-t 

[0 0 17] *fc> sft^Wtc^Sf^^BSS^o^-^AIBS 
[0 0 18] *5l?^(iD-.«»t-i3V>T. 

AiESffl^^ffi^ti«> Tia-aa^ (2) -e^iasn 

[0 0 19]M'R"n' — (2) 

it-DX^^<. /Noyv. i^^iai oOTtor;i/^;i/ 

[0 0 2 0] ^Tc. m(o*m.\cis\,^x. mm-^-'o^-y 
©iia7K»i»*«^i:±lB-«« (2) T-^snsw 

[002 1] cn?.Ofil«IU:S-r5{*«ia*ni^'7AIB 



\) 0 02-2 36 4 39 

(5 

IKS (2) •e^fa«ns»«l^ft:^i:®in*^^»S 
[0 0 2 2] ±IBW8l^fl:^*E^"«'S2^ 

[00 2 3] 

*<i:t>TIB-ll9:^ (o T?«c«nswa^a{b^ 
ttfi^s-arTftsw^i-at^^w^'J -y K*U v-stf 
ym^m^m^'^m^z^tvx'^mi^. lesKiisuT, 

[00 24] RmM (OR' ) n — Wl^ (O 

T t <t < 1 ~ 1 0 <ox^ u 

R' i,im-x^manx^ii<mm.i~i o<o7)v^ 

) 

[0 0 2 5] /Wv^^— i:L'T±lB<^>*ffl-^ 

[0 0 2 6] mm-tm^^^^') -y K#yr-«. ±a 
mm.^t vx'pft < i: tTiB-tt^ ( 1 ) 

RmM (OR' ) n SS^ (D 
(±^SCti:«V>T. Mli^M^, Rt±ra— 7?fcS*rJ 

TfcJ:<K^i~i o<ox<^lxver:S^^*S. 
R' {±MI-T'feS=5:oTt*<)^^l~l OOTyl/^r 
;l/S%ab. m+nt±^MM«fiia. 1 > n^lT? 

[002 7] -le^ ( 1 ) t^St^T, ^mS^Mi: bT 
^is eiJx.tf . Si, Ti. Zr, Zn, In, Sn, A 

^(oit^tLx^. e-;i/hyxh^i/i'^>'. 
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CO 0 2 8] Sfc. J^^U^tt^^nSie-S-^rWr-S 
[0 0 2 9] *ffi-»t»^W:ru -y Kd?U v-l±, — iJi 

s (1) -tj^^ns^fti^ft^ox^uvtt-sie 

^^;wy:7^;i"5rhvl|£D'b^ g^x 
B^:/^;i/§<oxx-r;i'a, ;><:Jiy-;K x^ry 

*fc^, }ss!i%f**-r a c jc J: o rmm-fm 

[0 0 3 0] co»^-^Sl/W:7y-v F3j<uv-;grv^ 

ttte»A-rS1tfF^2 9 5 3 2 0 O^BSg^flDiSffi/W V 
-^yv -y Fd?Uv-ti:^.-y h'7-i'«:m-r5MMrtlc 

mm^^m-fti^%. ^m±. ^mmz 9 s 3 2 o o<5m 

[003 1] Wti-MU'WrU -y KsKUV- 

^eo-otcKo g e 1 n i kSISfcfc Otf-^^tlSiS 
Sf^^S (An) 3b^«5, AntiSftJtffcAltUfcT 

v-SrSS-r S c i: k: J; t) , ^i^f SffiSfJ^^lli^^^t 
X^S,(OX. K o g e 1 n i kSlfek: J: »3H-»^n5® 

Sf^Slsa (An) *^:*:^<fto. ttflgs-e^fijTS 

[0 0 3 2] SSfC. *«-ftK«/N-i':/U.y Kd?'JV- 
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[0 0 3 3] *5SSOf*«@!*ni^^AIBSfflatJtttiH 
i':^y -y KsKy v-cDaJ4m*Xti^ftinzK5W¥tS-& 

!»«ffl«r^Tfem-»u w«-iiji«/wry<y Hjpyv- 

io [00 34] *^W<of*«SJ*n A^asffl^^tttiffi 

fS*tS-J«^w:;^y -y K#y v-i: yv- 

Atf. :«?yTi'yii«xx7"iK d«y;?<^fi^y;i«xx 
7^;i'Xt±*ne.<^gPi^*n7k^^»%i. d?yi^trr:.;ux« 
^•<ogpi^jn7K^^»«&. iKyt:^;i'7';i'3-;i/x»±^-og|J 

vrfA. jpyx^u:/. 5Ky ^y^^ 
20 ODy^>, d<yffl{tt£-;K tg^ftjHyx^uv. 
IRftJi? y t: u v. :J? y - N - lf-;I/*;WC^/— 

a^-<o^^«^ d«y-N-e^7HfDy Kvxi±^<Dg| 

i^xXT';!/. T'^^y^l/ffi. r^'y/VKxxx^P^ 

y ^ y ;i«!x;^^;K 7 y ;i'7" 5 h% r ^ 

y;p-hy;K x^uv. r/aifuv, Mfce^;K ff^ 

^s-g-is^t-rs^a-^f^^^gg^-rs c i*^-e*So 

[0 0 3 5] *fc. MtC/W>'^^-i:)tea^{t^!feOD 
io ®Sf^M«rlRj±5'i3-Sfca6. TIB— flft^ (2) TSES 

C0036]M'R"n' — liftS; (2) 

(±K!SJtcfeV''T. M' «^M?. R" {±1^— TtS 

40 [0 0 3 7] —mS. (2) fC:fel,'«T> ^^^W tb 
T»±, tW^{f, Si. Ti. Zr. Zn, In, Sn, 

A 1. s e^*^fflv^e>nso mm^^mco/u i^-$f—t 
^m^m<D^m-^it^t^^^^t>-^xm\^^^m 

•&tc«. M«<0®ST^S*±lfSfci6. ^ (M' ) t± 

yynd?:^i$^T;i'5-'>A, hy n-:/Dd<4^i/r;i/5 

^•J'A. hy n-'7h^->7';l'5:^'i7A, hysec- 
50 •7h^'>7jV5.=.^l.. hy t e r t -rh*->7'7l/5 
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20 



(6) 



T^h^t e r t-yV^l/'Ji^^-"^ 
S/f-^fV. f-b^t e r t-:/'b*i'^^^-^> ^^'^ 
CO 0 3 8] -ISS (2) •e^|H«nS*8l^<t-&«( 

[0 0 3 9] wa-SUffi'W:/'; K#'J v-i:-aft^ 
(2) T^sns^fiS^sft^ti^ a^s s^^s-^ 

[0 0 4 0] )ts-&ttft:-&!l!&t±. T^SJti^lc^SJtas 

1. 0J5l±fc*5'E><0«ffl«'^S, 

[00 4 1] )t«^(k^'i%i:i-T{±. )fe75^*;i/S^ 

[0 0 4 2] ^WmtX^X. 

;vrD''^:^^bU7^U h U ;^'^a-;l'-7'P''^v 

h'j (7^iJt3>f';V:t^v':/ai^^W X— 
^a-;Wx^' V h U 7^^ U ^^^•yiP^—)\/'J 
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^V^fX'JXU h-;l'e^7i'yU-H. ^v^rxUXU 

v'^v^'xyxy b-;i'hy7'i'ywb. 5?'^:^ 
^rxyxu h-;l'xh77i'yi^H. j^'^v^fxyx 

y |«_;v^iji+j-7 1^ y I— ;i/ h y 7^^ y 
u-h, y;peh-;i'xb^7i5'y wh, y;i/eb- 

;V'^V^'7i^y W-b. V;Hih-;V'N4^1>-7^y 

by (7i^y D'i';V:t^->xf-;l') 'fyi/7?U— 

d«yx7.x;V7i'y w-b*y=f^- 2-7xy 
i^^5/xf-;^7^'y^-^^ 2-7x>'*'>xf-;i/:?<^'^ 

2- (p-i'Da:7x/:^^» x^;i'7d^yu- 
p-i70D7x-;l'7i'y u-b. 7x-;V7^y 
Vx-b, 2-7x-;vx^;v7i'yi^b, ex7xy 
-;l/A<D (2-7^'y;V5^-*->x^;V/) x-v";K xb 
4^i/{tSnfce;^7x>/-;l/Ai^7i'y W-b. 2- 

i::i;l/^^r^yi— b. o-e^x-^VTi^y Wb4 

[0 0 4 3] 3* i'y^Viflx;^7";KD*/-^-i: 

byx^uv^^y3-;i'v'?«3'^y ^-l"- 
vby^^^'ywb. by;>«^o-;i/x^vbyp<^ 

jj.L;Vj;;;{ ij w ^v^rxy :^y b-;V5^;< 3* 

j^xjx^—Y. '^i'^j'xyxy b-;i/by;<5'i'y i^— 

^V^fxyj^y b-/V-r b^p'^'i^y^-b. i^'^ 

v^fxyxy b-;i/i^;>«3'i'y^-b> s^'^vi'xyx 
,j ^_;v^itist>t^i7y wb. y;i'eb-;i/by^3' 

V;Hf h-;V7"b-7P«3'i'y Wbx »£X 
_ [p_ (3_;<^^ry;V:t^i/-2-kb*a*->:/a 

7xr.;W i^p«^;v^3'v. ex- Cp- (7 

i^y/V^t^S^xb^S/^x^^W Vi^=f-)\/:^^'y^ 2. 

2 -ex- (4-:?«^i'yo-i';i'**s/7x— 

[0 0 4 4] %fs=i-i>C-^-^-^VC^i^\^X\t. x:i^4^ 
->']S-^*^-b3'>'3Sti:t^^2tiSilttx— 
x-7^;VS, e:^;i/x-x;VS*W&n5. Rf^Mfc 
LT. x:a«^->iH-&^fb-&^=&^i?sts d?y7;v^i' 

^yij 3_7v;;^gi'i;;l/X— 7^;K vfX7x/— ^l/A 

v'lj^y i^s^/vx-T^;!/, yy -b y V b y -J^y '>5^;vx- 
7-;K i;^y-ba-;vby i^y->i^-'i'X-7^;K -:^^y 
Ka:7^^-b. by ><^p-;V':^c'^ 
y J/ v?;ux-x;l/, 7 y 5/>?;l/x-x;V> 



30 



•«0 
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(7) 

II 

Co 0 4 5] itm-^it^ii bTi±, "f-mtmkn^m 

»±. ^^5i-k:j;^T*aau (1) 

CO 0 4 6] *^»c^i,^Tt±. nmtf\m<omm-mk 

i^yu-h, sy;)<^D— ;^:/•a/^v^y;;«^f^'y^— 
^^ 'N^-y-^i^^— ;i/i?7'i'y u— '^v^'xyxy 

t;, 1 H, 1 H. 2H, 2H-^:^^f7^*7;I/^aT'-> 

^i/^ ^'i' y ^— h (exn- n 7 F M : ±mMmt^ 

SD ^ 1 H. 1 H. 5H-:i-i/^y)l':i:u^>f-)\^:A^ 30 
i^VU-h (fcT X3- h 8 FM : ^KWaffc^SD , 2 
- (>'^-77l'*a-3->«^7l/r^>'l/) x^;l/^^f^y 
h (M- 3 4 2 0; if^^-ym X 2 - (/^-^^l/ 
aj-n-r X'^;!/^ ^'i'yu-h (M-2020;^'' 
-f^^^^ . 3- (IH, IH, 9H-'n4^+J-x*7/1' 
*o 7—04^5') - 1 , 2-x:i«:t-i/7n/^>.(E- 5 
84 4: ^''I'^^VSD .1.4-bis(2',3*- 
x4<4^->:/ae;l/) -/^-7;l'5t-a-n-:/^f> (E- 
7 4 3 2: :5<'-r4^>'SD -y^JR^y 
CO 0 4 7] 3tfi^tt{t-&i^i: LTl±. ±ieicfirlj^$n 40 

CO 0 4 8] im^mmn±. ^^it-hm<D=Fmu 

C O O 4 9 ] S?*;l/S-&g8il&SlJt UT« 1 . 3 - 

3, 3' . 4, 4' (t -:r^7i/>?^^-> 



Itig 2002-236439 

2, 4, 6-J-yx (hy^aa^^;l/) -s-hy^ 
S^V-x 3-7x::i;l/-5 — fy:t^-9-Vo>, 2-:/;l/ 

CO 0 5 0] Jt^^^^-fi^gateSiJi: LTli. 
-'W » (II) . ->5'y— ;l/-7';l/5x'>A^f*iF^0tj^ 

CO 0 5 1 ] ^m-^mti^mii. isMi^ nfc:s->ai^^A<D 

coo 5 2] *ny^A<?)|Bgl»i:aRr«U— lf->t, ^ 
^{f. 7;VdrWafVl^— <f— (4S8ninx 488n 
m. 5 14. 5nm) . y h Vl^— If- ( 6 

4 7. 1 nm) . YAGlx— y— (5 3 2 nm) 

a«iS*iSi±«i±ssfl?rfcbT, itiKei^^^iiirrsj: 

coo 5 3] iiSfe^tLTti. f^:*" tf y y •> AffllSfe 

o-^r5v3^ejg, try y^A^ise^^*^ 

CO 0 5 4] )fe«-&iift^{±. /WV:r-d?yv--p 
fe5*ffi-»B^W7^y -y KsJ^y V- 1 0 Ofifigptci* 

LTi o~i ooofiasPs »$b<t±i o~i ooa 

CO 0 5 5] >tS^B3«^?pjli:. /W^'^^'-d^y i o 
OSfigP»C)^LTl~l OSfigP, »SL<»±5~1 O 

CO 0 5 6] i5f>Slc|SCTE-&*n5-)58:S (2) <0# 

«^ft-&^t±. /wv^^'-jKy v-i ooassptc^t 

LTl 0~1 OOSfi^x »*b<l*2 0~7 0fiaSP 

coo 5 7] JiS5€i^t±. /w^^/^-^y^-i ooa. 

fi^tCJtUTO. 01~l«figp. iif*U<«0. 01 
~0. 5Sagl5<DSiJ-&T^SnS„ 
CO 0 5 83 ±ffib;rc<td:&=&«^i^^. T'-trh^', 

■y-/^. '^v-ev. h;l/xv, i'a^l/^v-g 
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1, i^i^n ;!/;?< ^^aD*;V 

[0 0 5 9] ±fB^fli?Sii±. T.evn-^'-^ 

CO 0 6 0] «sM®*;a^^^AIESffl«3ttt«J**®S** 

d«';x— r;VX;V*>7'r;Vi.. ;a«yx— ryvx— 

:tax'f-Uv-''^-:7^i'*o7';i/4^;H:r-^vx— r;i/« 
a-^^-f/vAx d«yxf-uv7^w^»wb7-<;wi*^ 

1 0~5 0 /tint?^So 

CO 0 6 1] ftifiiM^D ^^L.^&mm^^mmmi<Dim 
CO 0 6 2] ±^omi^mmBic^^^xi,itm^m 

tti¥«E§OKA^»3^L<x cne.«S?«o. 00 1-2 

O. ON. »*L<t±0. 005-5. ONg«©*JS 

[0 0 6 3] mm^-oif'7L.mmm!&^i&i*-i-i^ ^ 

[0 0 6 4] sfc. «^fillJ^^D^^7I^fasffl®3^e1^s^ 
[0 0 6 5] /U-yif-^^vr--i*^^mi&-9sM'^^ 



ItBS 2002-236439 
[0 0 6 6] n9bfU>if-t.VX-im (2) o*« 

xn^ib. =tne,:^m^»tu^i.xmx.m^^y-> 

[0 0 6 7] iajk^. mia-&SiSiC'iMI*7K. Rt?B6 
fpKmiLXi>ii<. Sfc. ^XBdicirtiTk^J^. mm^ 

[0 0 6 8] Sfc. |aSSmiD{!t«M*cii^^i*C^**^ 

[0 0 6 9] LT»?.nrcf*SM*n^^.Z»IESffl 
«-Jl8fii^W:^y •J' K#y v-i:«a^S{t^fc*^Ji 

•y K4?y^-i:*«^M^b-&!i%ii:*^iga-rsin7K5^»« 
[0 0 7 0] 2|s:%W»i:»S««M*ay7AffiSffl®)t 

[007 1] ffij^if. #3smt^r2^^i>sBMms>im^ 
sins^^w^^® J: ^ rj:m.mmiWi^m^^x'f'wn^^ 

[0 0 7 2] =F^^a)tli:J:Sja*T*^^^ffijiL 

[0 0 7 3] *^«^tc:fetjs{*ai®*D-y-7-Lisara® 

is>iimt>nx\^^^:^i3-xi.tmmx^^t^^^ti 
so 5, •rft*?^^ 7-<;vA«»c}gfiK«nfc^?tti4ffl^'i* 
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s. 

[0 0 7 4] c«o<J;'5»cLT*:%Bgic0gSfl:^d->ni;^ 
[0 0 7 5] *^Jc:fet''T*;ay^2.M«=F#«HC^ 

US (An) ^D:*:€^^«:iBSJd^a1y^2.*^»e,nSo 
[0 0 7 6] *%B«ti:^Sf*S[M*ayvAiaSfflSJt 

KjKU^-®lin*^M?a«S-&1*Xt±*«l-««|/N 
[007 7] 

[*SS0!I] 1. *«l-SS»/W:/y >y K3j?y^-ffi%S 

}i h4^->i"^V (K BM 5 O 3 : fiSft^Xll 
so ^t^I/Jtr-e : 4tU mmtl.T^:yii>'. 

[0 0 7 8] ±fat?»fcwt8-Ji8a/wry -y K^fj-r 



/IS 



A60 : (tt) w^h^^SD ^WiHaL. V)W)VR 
[0 0 7 9] 2. «saS*oi*^^A<Df^ 

[0 0 8 0] <f*«a!d-^ay^L,|as«s)ti4ffl^^^J^s 

/O : 1 0 OfiSgIS (@^^) 

. :d?«Jxf^L'yyU3-;l/5^;<^i^y U-h (9G:«f 

(fWft^xm (tt) ssD : 6 oaagp 

18 4 ; • X'^>>-*';l/x-< • '5r53t;;l/X 
(«) m : 2S«gi5 

• 3-x^;l/-5- [ (3-x^;l/-2 (3H) 
y^T'VyUT'V') X^y-rV] -2-f^*it^V-4- 
:d-4^-t»-v^y i^y > (N K - 1 4 7 3 : (1*) **M^%l{t 

^w^mso : 0. 0 zmmm 

20 ' : 3 0SSSP 

• ;>«'^/l/X^;l/y : 3 0S«gP 
±fB^S?8[*^ JP« 3 8 /I mOD Ji? y X'^ 1^:7 

h (PET) :7^;l'i* («US^l/5^-T-6 0) ±»C 
f£filil»2 0/tini:*S<i:-5 

[008 1] ^»c. «sB8S*ntJ^^AfSSffla{)t1t«|* 
JO E imtff^ 5 14. 5 ninr;l/d'W*VU— y— 

[0 0 8 2] ^k:. fti^. 

36 ««Sd-^ai^^A*^fc. i^ffFfilli^S3b^e.fi-» 
Lfc^S. SSf^^HfiAntiO. O 5 6-e&orc. 
[0 0 8 3] 

*ta3}?y■T-£o^$■^il®?1^. ssa^y^-tojtoaisg 



(51) Int. CI. 7 

C 0 8 F 291/00 
C 0 8 G 65/08 



issuer 



F I 

C 0 8 F 291/00 
C 0 8 G 65/08 
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!ttga2 0 0 2-2 36 4 39 



G 0 3 F 7/004 



50 1 

5 0 3 
5 2 1 



G 0 3 F 7/004 



50 1 
5 b 3 Z 
52 1 



7/028 
7/032 



7/028 
7/032 



F 2H025 AAOl AA02 AAIO AA13 ABU 



AC08 AD01 BC13 BC42 BH05 
BJIO CB08 CB41 CC20 
2K008 AAOO AAU DD13 FF17 
4J005 AA04 BB02 
4J011 PA25 PA29 PA69 0A03 QA13 
QA23 QA24 QA32 QA34 QA39 
QA45 0A46 OBI 3 QB16 SA21 
SA78 UA01 UA02 UA03 UA06 
VA01 WA01 
4J100 AJ020 AL020 AL08P AP16P 
BA75P BA89P BA93P BA94P 
BA95P BA96P CA04 JA38 
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